Since mesenchymal lesions (bone and soft tissue) are heterozygous and classified on histogenetic basis, it is difficult to cytologically categorize and subtype them into specific entities. Nevertheless, the necessity for determining at least the general category of these neoplasms as benign or malignant arises since, the management of these mesenchymal neoplasms involves definitive and even radical surgery .To meet this requirement, a study was undertaken by adapting Fine Needle Aspiration Cytology (FNAC) as a primary modality for diagnosis of mesenchymal lesions. 502 FNAC smears of mesenchymal lesions were reviewed to assess if FNAC was an appropriate tool for primary evaluation of mesenchymal lesions.
Introduction
The diagnostic efficacy of FNAC in identifying recurrences and metastasis in mesenchymal lesions is undebatable. The use of FNAC in primary diagnosis of mesenchymal lesions, especially of the malignant category, is still open to a lot of scepticism among pathologists and clinicians. As the management of most of these lesions involves definitive and sometimes radical surgery, the necessity Advances in Cancer Research & Treatment 2 arises for determining the category of the neoplasms as basically benign or malignant. If not the specific diagnosis, it becomes imperative for the surgeon to be aware of the primary diagnosis of mesenchymal lesion prior to surgery as basically benign or malignant, as it helps in subsequent patient management. Sensing this necessity, the present study is undertaken to determine the usefulness, limitations and diagnostic accuracy of FNAC in primary evaluation of mesenchymal lesions. FNAC as a preoperative diagnostic technique is definitely an attractive alternative to open biopsy, since it is relatively inexpensive, noninvasive and does not require hospitilization, besides providing the clinician and patient with rapid preliminary diagnosis, allowing them to consider management decisions during the first hospital visit, without losing out on the precious time factor in diagnosis.
Materials and Methods
In this study, 502 patients who underwent FNAC for mesenchymal lesions during a period 5 years from 2007 to 2011 were reviewed. The cytology smears were obtained by standard FNAC procedure using 22-24 gauge needle, under aseptic precautions. The aspirates thus obtained were immediately fixed in 95% ethanol for subsequent staining by Papanicolaou method.
Amongst 502 cases, 256 cases of typical lipomas, 77 cases of fibrolipomas and 42 cases of cytological smears with inadequate material were excluded from the study. Of the remaining 127 cases, histological correlation was available in 113 cases and only these cases were taken up, for calculation of various statistical indices.
FNAC diagnosis were stratified into three general categories as benign, malignant and suspicious of malignancy. The last subset included those cases where the differential diagnosis included at least one malignant lesion, but specific categorization as benign/malignant was not possible. Since FNAC is a screening test with a relatively high sensitivity for the diagnosis of malignancy, the cases under the category of 'suspicious of malignancy' were considered in the category of malignant lesions for statistical analysis. After reviewing the cytology smears and histopathology sections independently, cytohistological correlation was done.
Special Stains: Per-iodic acid Schiff (PAS) and Phosphotungstic acid hematoxylin (PTAH) were done in cases with histopathologial diagnosis of Ewing`s sarcoma and Rhabdomyosarcoma.
IHC study was undertaken in 3 cases for confirmation of diagnosis to facilitate appropriate patient management.
Observations
Out of the 113 cases in which histopathological correlation was available, 89 (78.76%) cases were diagnosed as benign, 5(4.42%) as suspicious of malignancy and 19(16.81%) as malignant lesions (Table 1) .The benign cases which correlated on histology were neurofibroma (38 cases), benign fibrous histiocytoma (8 cases), schwannoma (8 cases), benign spindle cell tumor (6 cases), neurofibrolipoma (5 cases), fibromatosis (5 cases), pleomorphic lipoma(3 cases), fibroma (3 cases), nodular fasciitis (2 cases), benign smooth muscle tumor (2 cases of leiomyoma), giant cell tumor of tendon sheath (2 cases), benign vascular tumor (2 cases) and xanthofibroma (1 case). The malignant cases included 4 cases of liposarcoma, 3 cases of malignant fibrous histiocytoma, 2 cases each of alveolar rhabdomyosarcoma, spindle cell sarcoma, pleomorphic sarcoma and myxoid sarcoma and 1 case each of osteosarcoma, small round cell sarcoma and epithelioid/ polygonal cell sarcoma. Malignant lesions in which cytological features did not permit definite subtyping were grouped under broader categories as 'Spindle cell sarcomas ' (Fig 1) , Small round cell sarcomas (Fig 2) , Epithelioid / polygonal cell sarcomas, Pleomorphic cell sarcomas (Fig 3) and Myxoid sarcomas (Fig  4) . However, FNAC has certain limitations in the diagnosis of some reactive and benign connective tissue lesions with treacherous pleomorphism and ironically, in some sarcomas with monotonous appearance (Hadju S I and Melamed M R in 1984) . The sensitivityand specificity of FNAC in correctly classifying primary mesenchymal lesions as malignant were 83% and 95% respectively in the present study, comparing favourably with the observations in other studies (Table 4) . In our study, cytological smears from` round cell sarcomas 'were highly cellular and were composed of discohesive tumor cells and occasional small cellular clusters, whereas, hypercellularity was a dominant feature in `spindle cell sarcoma' group .The tumor cells tended to be discohesive and individually dispersed with a few scattered variably sized tumor cell clusters. In contrast to round cell sarcomas, cytological atypia was observed more often in spindle cell sarcomas. Pleomorphism was marked in the Pleomorphic cell sarcomas whereas myxoid sarcomas showed focal myxoid areas amidst tumor cells.
The four false negatives encountered in the study comprised one case each of MPNST, Well-differentiated Liposarcoma, Synovial sarcoma and Low-grade fibrosarcoma. The probable reasons being:
1) Low -grade MPNST may show spindle cells with bland wavy nuclei, thus mimicking a schwannoma as in our case.
2) Well-differentiated liposarcoma may be misdiagnosed as pleomorphic lipoma due to the inability to demonstrate lipoblasts with certainity on cytological smears as in our case and the presence of floret cells in both. (Fig 4 and 5) .
3) Synovial sarcoma may be diagnosed as Benign fibrous histiocytoma due to extreme uniformity of cells, lack of nuclear pleomorphism , ovoid to slightly round tumor cells with scant tapering cytoplasm and absence of epithelial cells as in the present case.
4) Low-grade fibrosarcoma may be diagnosed as nodular fasciitis due to paucity of mitotic figures and pleomorphic nuclear characters in nodular fasciitis which may mimic Low-grade fibrosarcoma (Ackerman M in 2005 , Sharon W. Weiss et al in 2008 as in the present case. Of the 5 cases reported as 'suspicious of malignancy', 3 were spindle cell lesions which were confirmed on histopathology as one case each of BFH, Ancient Schwanomma and Desmoid fibromatosis. On cytologic review, the probable diagnostic pitfalls in these cases were:
• High cellularity with occasional nuclear atypia in BFH.
• Prescence of large atypical cells with occasional atypical mitosis in Ancient schwannoma.
• High cellularity with strands and clusters of cells with moderate anisokaryosis in Desmoid fibromatosis.
The other two cases reported under the 'suspicious of malignancy' category were subsequently diagnosed as Welldifferentiated liposarcoma on histopathology.
The only false positive under the malignant category in the study was, a case of BFH diagnosed cytologically as DFSP, since they may have cytological similarities like high cellularity, presence of nuclear atypia and histiocytes.
In conclusion, FNAC is a valuable tool in the diagnosis of soft tissue lesions as it does not present major complications and permits a swift preliminary diagnosis in a large number of cases besides being a simple, inexpensive and rapid diagnostic modality. Given the high rates of accuracy, sensitivity and specificity that it offers, coupled with these additional advantages and minimal risks, FNAC represents a viable alternative to open biopsy for the primary diagnosis of soft tissue lesions at initial presentation as it facilitates early decisions and appropriate patient management.
